ABSTRACT Vertical and horizontal profiles of redox potential were studied in two wetland forest ecosystems in Lahei, Central Kalimantan, Indonesia 
submerged soils, oxygen supply from the air to the soil is limited because of the low diffusion rates of oxygen through water over the soil. Hence, submerged soil usually presents low Eh. Many reports have shown that the distribution of plants in peatlands, flood plains or coastal marshes is related to Eh in the sediments (Yamasaki & Tange, 1981.;  Vince & Snow, 1984; Yabe, 1985; Clarke & Allen, L986; Swarzenski et al., l99l; Haraguchi 1992) . Soils with low Eh inhibit plant growth not only by the inhibition ofrespiration due to the limitation ofoxygen but also by toxins that are produced under the reduced conditions of the soils. Consequently, measurements of Eh are effective for the evaluation of the rhizosphere with reference to plant growth and productivity in wetlands. Armstrong et at. (L985) and Howes et al. (1986) showed that flooding and drainage regimes governed by topographical features determine the redox status of the sediments, which affects the zonation of vegetation in a salt marsh' These studies in salt marshes have demonstrated that Eh falls rapidly when inundation begins.
Inundated water cuts off oxygen supply in the sediment and the aerobic organisms then use the oxygen present (Ponnamperuma, 1984) , which leads to sediment reduction. Reduced sediments produce toxins such as Mn2+, Fe2+ and H2S. In areas where flooding frequently occurs, or in permanently waterlogged areas, only species which are tolerant of such conditions can colonize (Jones, 1972; Crawford, 1983; Jackson & Drew, 1984; Etherington, 1984; Chabbi, 1999 Neuzil, 1997) . Peatland is the largest pool of carbon in the world, estimated to be 329 -528 Pg, accounting for one-third of the whole soil carbon pool (Post et al', 1982; Immirzi et al., 1992; Schimel, 1995 We selected two sites for the investigation of redox properties of soil; the shrub wetland community and the peat swamp forest.
One study site was in a temporal wetland shrub community with a peat accumulation less than 30 cm. The underlying mineral layer was sand. The topography of the area was flat. The study site had been named "Lahei plot 3" and a 0.04 ha permanent quadrat had been made in August 1997.The forest community consisted of L6 species and was dominated by Cratoxylum glaucum and Vertical and horizontal distribution of redox potential of soil in wetland forests, Crntral Kalimantan 93 Combretocarpus rotundatw (Suzuki et al., 1998) . The maximum tree DBH of C. rotundatus was 26.2 cm. The canopy height was less than I9.7 m. The density of trees in the forest community was 4300ha-1, and the total basal area was 20.16 m2 ha-1. There are many respiratory root systems in this wetland.
The other study site was in a peat swamp forest with well-developed peat accumulations up to 7.5 m established on the flood plain of the Mangkutup River. The peat layer contains several clayey layers and carbonized layers (Haraguchi et a|.,2000) . The underlying mineral layer was sand. The topography of the area was flat and had a slope toward the Mangkutup River (O.6 Vo). There were many mounds, most of which consisted of plant roots and debris. The study site had been named "Lahei plot 2" and the 1.0 ha permanent quadrat had been made in August 1.997. The forest community consisted of 73 species and was dominated by Shorea balangeran, Buchanania sessifulia and Semecarpus sp. (Suzuki et al., 1998) . The maximum tree DBH of S. balangeran was 100.2 cm. The maximum canopy height exceeded 30 m. The density of trees in the forest community was 1592 1"-1, and the basal area was 45.7 m2 ha-l . beside the platinum elecirode so as to keep contact between the contained solution and the ambient water through a porous junction.
Measurements of Eh
In the peat swamp forest, we measured the Eh both on the top of mounds (n=2') and at the base of mounds (holloq n = 3) as well as in the middle of mounds (slope; n = 2). All the data were averaged Distence (cm) according to the depth from the soil surface.
In the shrub wetland community, we measured the Eh around two dominant species of swamp trees, Combretocarpus rotundatus (n = 3) and Cratorylum glaucum (n = 3), both of which make extensive respiratory root systems. All the data were averaged according to the depth from the soil surface.
RESULTS AND DISCUSSION
Eh distribution on the surface of soil Eh of the soil surface presented clear heterogeneity according to the surface micro-topography (Fig.  1) . Eh value was strongly affected by the water table depth and the consequent emergent and submergent surface conditions at each measurement point. Haraguchi (1991 Haraguchi ( & 1995 emergence-submergence seasonal cycle, and the heterogeneity of the Eh on the soil surface appeared 2-3 weeks after the emergence of the soil surface. Relatively high elevation areas (2-3 cm higher than the surounding area) emerged 1-2 weeks earlier than the surrounding areas, and the Eh of the high elevation areas is approximately 300 mV higher than that of the surounding area. The vegetation differs corresponding to the surface Eh (Haraguchi,1992) .
The difference between Lahei wetland community and Mizorogaike Pond in terms of time delay ofEh corresponding to surface water condition changes can be explained as follows. It is obvious that the surface water condition, especially the presence or the absence of a surface water layer, determines the Eh of the surface soil. In the floating peat mat in Mizorogaike Pond, oxygen diffusion to the soil surface would be low even after the emergence of the soil surface because of the fine texture of the peat-composing materials and because of the absence of a respiratory root system. As a result, the Eh increase after the surface peat emergence will be delayed.
The season for the measurements in Lahei was that with low precipitation, and > 80Vo of the soil surface emerged into the atomosphere. The freshly excised plants originated from the nearby Sphagnum community deposited on the leaf-litter accumulates on the soil surface. This explains that the water level of the area had just drawn down. In the system of the shrub wetland community in Lahei, there are many respiratory root systems on the surface ofthe soil. The surface peat consists of coarse particulate matter and also the respiratory root system, so the surface peat has much air space.
In the submerged soil, the oxygen diffusion rate was low due to the presence of the surface water layer. Although the oxygen supply through a respiratory root system would contribute to the aeration of the submerged soil surface, the extremely high consumption of oxygen by aerobic microorganisms in the submerged soil surface causes the low Eh of the surface soil. When 
Eh vertical profile
The pH of the surface water in peat swamp forest and shrub wetland communities ranged between 3.g3-3.g0 and 3.59-3.94, respectively. The electrical conductivity (EC) of the surface water in peat swamp forest and shrub wetland communities ranged between 5'10-5'44 mS m-1 and 5.85-10.31 mS m-1, respectively. The EC in the shrub wetland community was higher than that in the peat swamp forest. Eh in the peat swamp forest changed little from the surface to a depth of50 cm and the values were within a range of 400-500 mV vs. NHE (Fig. 2) . Eh in the shrub wetland community decreases with the increasing depth from the soil surface. Eh in the surface soil in the shrub wetland community was approximately 600 mv and it decreased to 50 mv at a depth of 45 cm. We could not measure the value of Eh below a depth of 45 cm because of the existence of a parent horizon that the electrode could not penetrate.
The decreasing tendency of the Eh values according to increasing depth would be due to both the low oxygen diffusion rates within the soil and the extensive oxygen consumption on the surface of soil by aerobic microorganisms. The vertical Eh profile in the shrub wetland community presented the common Eh profile observed in most wetland sediments or peat (Clymo, 1983 
